Release of glucose-containing polymannose oligosaccharides during glycoprotein biosynthesis. Studies with thyroid microsomal enzymes and slices.
Incubations of thyroid microsomes with radiolabeled dolichyl pyrophosphoryl oligosaccharide (Glc3Man9-GlcNAc2) under conditions optimal for the N-glycosylation of protein resulted in the release, by apparently independent enzymatic reactions, of two types of neutral glucosylated polymannose oligosaccharides which differed from each other by terminating either in an N-acetylglucosamine residue (Glc3Man9GlcNAc1) or a di-N-acetylchitobiose moiety (Glc3Man9GlcNAc2). The first mentioned oligosaccharide, which was released in a steady and slow process unaffected by the addition of EDTA, appeared to be primarily the product of endo-beta-N-acetylglucosaminidase action on newly synthesized glycoprotein and such an enzyme with a neutral pH optimum capable of hydrolyzing exogenous glycopeptides and oligosaccharides (Km = 18 microM) was found in the thyroid microsomal fraction. The Glc3Man9GlcNAc2 oligosaccharide, in contrast, appeared to originate from the oligosaccharide-lipid by a rapid hydrolysis reaction which closely paralleled the N-glycosylation step, progressing as long as oligosaccharide transfer to protein occurred and terminating when carbohydrate attachment ceased either due to limitation of lipid-saccharide donor or addition of EDTA. There was a striking similarity between oligosaccharide release and transfer to protein with lipid-linked Glc3Man9GlcNAc2 serving as a 10-fold better substrate for both reactions than lipid-linked Man9-8GlcNAc2. The coincidence of transferase and hydrolase activities suggest the possibility of the existence of one enzyme with both functions. The physiological relevance of oligosaccharide release was indicated by the formation of such molecules in thyroid slices radiolabeled with [2-3H]mannose. Large oligosaccharides predominated (12 nmol/g) and consisted of two families of components; one group terminating in N-acetylglucosamine, ranged from Glc1Man9GlcNAc1 to Man5GlcNAc1 while the other contained the di-N-acetylchitobiose sequence and included Glc3Man9GlcNAc2, Glc1Man9GlcNAc2, and Man9GlcNAc2.